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In the crystal structure of the title compound, C lg H 18 Cl 2 0 6 , 
molecules are connected via weak C— H- ■ -it interactions into 
closely packed dimers. 

Related literature 

For the synthesis, see: Ertul et al. (2009). 




Experimental 

Crystal data 

M r = 413.23 
Triclinic, PI 
a = 7.4727 (6) A 
b = 10.4704 (8) A 
c = 12.27% (8) A 
a = 90.384 (6)° 
P = 100.716 (6)° 



y = 94.365 (6)° 
V = 941.08 (12) A 3 
Z = 2 

Cu Ka radiation 
jtt = 3.41 mm -1 
T = 120 K 

0.45 x 0.09 x 0.04 mm 



Data collection 

Agilent Xcalibur Atlas Gemini ultra 
diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
T min = 0.258, r m „ = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.080 

wR(F 2 ) = 0.239 

S = 1.02 

3319 reflections 



8465 measured reflections 
3319 independent reflections 
2606 reflections with / > 2a(I) 
R<„, = 0.085 



244 parameters 

H-atom parameters constrained 
A/w = 0.92 e A~ 3 
Ap mi „ = -0.64 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C1-C6 and C8-C13 aromatic rings, 
respectively. 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H- - A 


C12-H12- ■ Cgl' 


0.93 


2.72 


3.500 (3) 


142 


cn-miA- ■ -CgT 


0.97 


2.67 


3.450 (3) 


138 


Symmetry code: (i) — x - 


-l.-y + l, 


-z+2. 







Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
Mercury (Macrae et al, 2006) and ORTEP-3 (Farrugia, 1997); soft- 
ware used to prepare material for publication: publCIF (Westrip, 
2010). 
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IUCr electronic archives (Reference: VM2175). 
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Methyl 2-{4-chloro-2-[5-chloro-2-(2-methoxy-2-oxoethoxy)benzyl]phenoxy}- 
acetate 

Michaela Pojarova, Michal Dusek, Zdenka Sedlakova and Emanuel Makrlik 

Comment 

The title compound is an intermediate in the synthesis of cyclic lactams (Ertul et al., 2009). The molecule consists of two 
phenyl rings substituted with a chlorine atom in para position (Fig. 1). The dihedral angle between the planes of the two 
aromatic rings is 72.40 (14)°. The arrangement of the molecules is influenced by C — H---7T interactions between two 
neighbouring molecules leading to the formation of closely packed dimers (Table 1 , Fig. 2). Due to the presence of 
aromatic rings, the molecules are also connected via system of tz-tc interactions (Cgl---Cg2': 4.7735 (17) A; Cgl and Cg2 
are the centroids of rings C1-C6 and C8-C13, respectively; symmetry code: (i) 1 -x, 1 -y, 2 - z). 

Experimental 

All chemicals used were purchased from Fluka and used without further purification. The title compound was 
synthesized by means of the method published by Ertul et al. (2009). Crystals were prepared by sublimation (mp. 125 °C, 
elemental analysis for Ci 9 Hi 8 Cl 2 0: calculated C 55.22, H 4.39; found C 55.20, H 4.41). 

Refinement 

The H atoms were all located in a difference map and repositioned geometrically. The distance between C and H atoms 
depends on the carbon atom type and are in a range of 0.93-0.97 A. The isotropic temperature parameters of hydrogen 
atoms were calculated as l.2U eq of the parent atom. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: CrysAlis PRO (Agilent, 2010); data reduction: CrysAlis 
PRO (Agilent, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: Mercury (Macrae et al, 2006) and ORTEP-3 (Farrugia, 
1997); software used to prepare material for publication: publCIF (Westrip, 2010). 
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Figure 1 

View of the title compound, together with atom-labelling scheme. Displacement ellipsoids are shown at the 50% 
probability level. 




Figure 2 

Projection along the c axis with highlighted C — H- -tt interactions. 

Methyl 2-{4-chloro-2-[5-chloro-2-(2-methoxy-2-oxoethoxy)benzyl]phenoxy}acetate 

Crystal data 

Ci 9 Hi 8 Cl 2 06 Hall symbol: -P 1 

M,. = 413.23_ a = 7.4727 (6) A 

Triclinic, PI b = 10.4704 (8) A 
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c= 12.2796 (8) A 
a = 90.384 (6)° 
fl = 100.716(6)° 
y = 94.365 (6)° 
V= 941.08 (12) A 3 
Z=2 

7^(000) = 428 
D x = 1.458 MgnT 3 

Data collection 

Agilent Xcalibur Atlas Gemini ultra 

diffractometer 
Radiation source: Enhance Ultra (Cu) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.3784 pixels mm 1 
Rotation method data acquisition using w scans 
Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2010) 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

7?[F > 2<t(7^)] = 0.080 

wRiF 2 ) = 0.239 

S = 1.02 

3319 reflections 

244 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Cu Ka radiation, X = 1.5418 A 

Cell parameters from 5088 reflections 

(9 = 3.7-66.8° 

ju = 3.41 mnT 1 

T= 120 K 

Needle, colourless 

0.45 x 0.09 x 0.04 mm 



7^ = 0.258,7^=1.000 
8465 measured reflections 
3319 independent reflections 
2606 reflections with I > 2o(7) 
7? int = 0.085 

#max = 66.9°, 6> m in = 3.7° 

h = -8^8 
& = -ll->-12 
/ = -14—13 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w= l/[a 2 (7^ o 2 ) + (0.184P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 
(A/£j) max < 0.001 
A/w = 0.92 e A" 3 
Ap min = -0.64 e A -3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors 7? are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. The H 
atoms were all located in a difference map, but those attached to carbon atoms were repositioned geometrically. The 
distance between C and H atoms depends on the carbon atom type and are in a range of 0.93-0.97 A. The isotropic 
temperature parameters of hydrogen atoms were calculated as 1.2*[/ eq of the parent atom. Unfortunately, the quality of 
prepared crystals was very low, which lead to the higher 7? factors. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



U- *IJJ 

^iso ' ^eq 



C16 

H16A 

H16B 

H16C 

Cll 



0.2502 (6) 
0.1571 
0.3059 
0.3413 
0.07945 (13) 



1.0126 (5) 

1.0210 

1.0958 

0.9607 

0.74416(9) 



1.4550(4) 
1.4984 
1.4435 
1.4935 
0.62990 (8) 



0.0432(11) 
0.065* 
0.065* 
0.065* 
0.0353 (4) 
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(14) 


-0.0020 (14) 


C19 


0.065 (3) 


0.042 (2) 


0.023 (2) 


0.010 (2) 


0.0153 


(19) 


-0.0062 (18) 



Geometric parameters (A, ") 


CI 6— 02 


1.437 (6) 


C8— C7 


1.517(5) 


CI 6— H16A 


0.9600 


C4— C3 


1.380 (5) 


C16— H16B 


0.9600 


C15— C14 


1.513 (6) 


CI 6— H16C 


0.9600 


C6— C7 


1.508 (5) 


Cll— C4 


1.738 (4) 


C17— C18 


1.510(5) 


C12— C10 


1.732 (4) 


C17— H17A 


0.9700 


01— CI 


1.367 (4) 


C17— H17B 


0.9700 


01— C14 


1.419(4) 


C7— H7A 


0.9700 


04— C13 


1.368 (4) 


C7— H7B 


0.9700 


04— C17 


1.409 (4) 


C3— C2 


1.386 (5) 


05— C18 


1.198 (5) 


C3— H3 


0.9300 


06— CI 8 


1.328 (5) 


C2— H2 


0.9300 


06— C19 


1.449 (5) 


C10— Cll 


1.382 (5) 


03— CI 5 


1.196 (5) 


C10— C9 


1.394 (5) 


02— CI 5 


1.330 (5) 


C14— H14A 


0.9700 


CI— C2 


1.388 (5) 


C14— H14B 


0.9700 


CI— C6 


1.411 (5) 


Cll— C12 


1.377 (5) 


CI 3— C8 


1.406 (5) 


Cll— HI 1 


0.9300 


C13— C12 


1.409 (5) 


C12— H12 


0.9300 


C5— C6 


1.381 (5) 


C9— H9 


0.9300 


C5— C4 


1.394 (6) 


C19— H19A 


0.9600 


C5— H5 


0.9300 


C19— H19B 


0.9600 


C8— C9 


1.382 (5) 


C19— H19C 


0.9600 


02— CI 6— HI 6 A 


109.5 


C6— C7— H7A 


108.6 


02— CI 6— HI 6B 


109.5 


C8— C7— H7A 


108.6 
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tti /" * p 1 / TT1/^T5 

HloA — C16 — H16B 


1 nn c 

109.5 




P /- PT T T "7 T~) 

Co — C7 — H7B 




1 AO £1 

108.6 


/""\0 p i x TT1 /. z' "• 

<J2 — C 1 6 — H 1 6C 


1 Art C 

109.5 




P O PT T T "7 T~> 

C8 — C7 — H7B 




1 AO £ 

108.6 


TTI/'A 1 / TT 1 /"/"< 

H16A — C16 — H16C 


1 A A C 

109.5 




H7A — C7 — H7B 




1 A7 /" 

107.6 


tii y-r) /"< 1 /: tti /:p 

H 1 6B — C 1 o — H 1 6C 


1 rtrt c 

109.5 




C4 — C3 — C2 




1 1 A O ZO\ 

119.2 (3) 


p 1 p, \ p 1 /I 

CI — Ol — C14 


117.9 (3) 




C4 — C3 — H3 




1 OA A 

120.4 


p i o p. a p 1 »7 

C13 — 04 — C17 


1 1 T A \ 

117.0 (3) 




p ^ p o TTI 

C2 — C3 — H3 




1 OA /I 

120.4 


C18 — 06 — C19 


116.1 (3) 




C3 — C2 — CI 




1 OA 1 /"J\ 

120.1 (3) 


pi ; P»0 P 1 /-_ 

C 1 5 — 02 — C 1 6 


114.8 (3) 




p O PO TTO 

C3 — Cz — Hz 




1 1 A A 

119.9 


p, 1 f '"■ 1 p "7 

Ol — CI — C2 


124.3 (3) 




p 1 PO T TO 

CI — Cz — Hz 




1 1 A A 

119.9 


Ol — CI — Co 


A A A C\ /"> \ 

114.9 (3) 




05 — C 1 8 — 06 




1 O Z A / A\ 

125 A (4) 


p rs p | p / 

C2 — CI — Co 


1 O A O /O \ 

120.8 (3) 




p r - p 1 o p i -T 

05 — CI 8 — C17 




1 O Z' o /o \ 

126.2 (3) 


04 — C13 — C8 


115.2 (3) 




/ \ f p -I o P 1 ^7 

06 — CI 8 — C17 




1 AO A /") \ 

108.4 (3) 


04 — C13 — C12 


1 O yl A /">\ 

124.9 (3) 




p 1 1 P 1 A p 1\ 

Cll — C10 — C9 




1 OA £. f A \ 

120.6 (4) 


p o PI 7 P 1 O 

C8 — C13 — C12 


1 1 A A /I \ 

119.9 (3) 




p 1 1 P1A 

Cll — C10 — C12 




119.4 (3) 


P s~ p C f ' A 

Co — C5 — C4 


i 1 /O \ 

120.2 (3) 




p r\ P1A A11 

C9 — C10 — C12 




1 1 A A /") \ 

119.9 (3) 


C6 — C5 — H5 


119.9 




p, -1 p -i /i p -1 

Ol — C14 — C15 




1 m a /o \ 

107.4 (3) 


p J PC TTC 

C4 — C5 — H5 


1 1 A A 

119.9 




(J 1 — C 1 4 — H 1 4 A 




1 1 A O 

110.2 


p i\ PO p 1 o 

C9 — C8 — C13 


1 1 A A /") \ 

119.0 (3) 




pi,- P1/I TTI ^ A 

C15 — C14 — H14A 




1 1 A O 

110.2 


f \ PO p "7 

C9 — C8 — C7 


1 O A A /O \ 

120.9 (3) 




p, 1 P1 A TT1 /I r> 

Ol — C14 — H14B 




110.2 


P 1 O PO P "7 

C13 — C8 — C7 


1 OA 1 /I \ 

120.1 (3) 




pi f PI /l TTI y|TJ 

C15 — C14 — H14B 




1 1 A O 

110.2 


C3 — C4 — C5 


121.3 (4) 




TT1 A A p 1 /| tti /in 

H14A — C14 — H14B 




1 AO C 

108.5 


p ~> p -I pi i 

C3 — C4 — Cll 


1 1 A A S") \ 

119.4 (3) 




p 1 -» P11 P1A 

C12 — Cll — C10 




1 1 A O /") \ 

119.8 (3) 


r~\ r p a pi i 

C5 — C4 — Cll 


119.3 (3) 




1 O /" 11 T T 1 1 

C12 — Cll — Hll 




120.1 


p, ~> P 1 C /"\0 

03 — C15 — 02 


1 If / A\ 

125.2 (4) 




PIA p| | TT11 

C10 — Cll — Hll 




1 OA 1 

120.1 


03 — CI 5 — C14 


1 O C O /"?\ 

125.8 (3) 




p 1 1 PIO p 1 o 

Cll — Clz — C13 




120.2 (3) 


02 — C15 — C14 


1 AA A /O \ 

109.0 (3) 




p 1 -1 p 1 ^ T T 1 O 

Cll — C12 — H12 




119.9 


C5 — C6 — CI 


118.4 (3) 




p 1 -7 p -1 <-i T T 1 O 

C13 — C12 — H12 




119.9 


r~*z P /T PT 

C5 — Co — C7 


111 i \ 

121.1 (3) 




p o p A p|A 

C8 — C9 — C10 




| 7A £ /O \ 

120.6 (3) 


CI — Co — C7 


120.4 (3) 




/~>o /^n Tin 

C8 — C9 — H9 




1 1 A "7 

119.7 


/- \ A p \ PI p 1 O 

04 — C17 — C18 


108.6 (3) 




p 1 /\ PA TTA 

C10 — C9 — H9 




119.7 


C\A P17 T-T17A 
KJH i 1 nl / 1\ 


1 1 n n 




nfi r'lo H1QA 

\JO L> 1 y n 1 yi\ 




1 HQ ^ 


C18— C17— H17A 


110.0 




06— CI 9— HI 9B 




109.5 


04— CI 7— HI 7B 


110.0 




H19A— CI 9— H19B 




109.5 


C18— C17— H17B 


110.0 




06— CI 9— HI 9C 




109.5 


H17A— C17— H17B 


108.3 




H19A— CI 9— H19C 




109.5 


C6— C7— C8 


114.7(3) 




H19B— CI 9— H19C 




109.5 


Hydrogen-bond geometry (A, ") 












Cgl and Cg2 are the centroids of the C1-C6 and C8-C13 aromatic rings, respectively. 






D—R-A 




D — H 


R-A 


D-A 


D—R-A 


C12— H12-Cgl' 




0.93 


2.72 


3.500 (3) 


142 


en— miA-Cgi 1 




0.97 


2.67 


3.450(3) 


138 



Symmetry code: (i) -x+l, -y+1, -z+2. 
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